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(57) Abstract: A tablet press machine (100) comprises: a 
hopper (I) for feeding a powder or granular product (2) to a 
first disc (3a) thai rotates about an axis (X) and is equipped 
with evenly distributed holes or dies (3); a second and third 
disc (4, 6) that are positioned above and below the first 
disc (3a), respectively, rotate about the axis (X) and sup- 
port respective pluralities of upper and lower reciprocating 
punches (5, 7). The punches (5, 7) arfe driven towards and " 
away from each other when they are aligned with the dies 
(3) in such a way as to compress the product (2). Each 
of the punches (5, 7) comprises a cylindrical shank (8), 
one end of which is equipped with a working head (10) 
and sealed protection means (11) acting on the cylindrical 
shank (8) itself. The sealed protection means (11) com- 
prise, for each punch (5, 7), a concertinaed sleeve (12) cov- 
ering .me cylindrical shank (8) and having an annular por- 
uoiTfft) constituting its "tar end relative to trie working 
head (10), forming an annular seal and providing also a 
removable element used to attach support means (14) that 
protrude from the respective disc (4, 6). The near end (15) 
of each concertinaed sleeve (12) relative to the working 
head (10) presents an enlarged annular portion (16) that 
engages with a matching annular groove (17) in the cylin- 
drical shank (8) to provide a tight seal. 
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Description 
A tablet press machine 

Technical Field 

The pres.ent invention relates to a tablet press machine used 
for the production of tablets. 

5 Background Art 

At present, tablets, ' especially tablets used in the 
pharmaceutical field/ are made by compressing a powder or granular 
product under high pressure. 

This operation is performed by machines known as rotary 

10 tablet presses that essentially comprise a main operating unit 
with a central hopper designed to enable the product to be 
voiumetrically dosed into a plurality of holes or dies located in 
a first rotating disc and equally distributed round the 
circumference of the disc. The first disc is positioned between 

15 another two discs that rotate in synchrony with it. These two 
discs mount a corresponding plurality of upper and lower, 
reciprocating punches driven by appropriate cam mechanisms that 
move the punches towards one another in pairs in a vertical 
direction in such a way that they enter the corresponding hole or 

20 die aSff^mpress the product to form a tablet. The up^er^tfd"TowV 
punches are then moved away from each other and the tablet made is 
ejected into an appropriate container. 

The operating unit described above is located inside a 
sealed chamber structure isolated from the outside environment so 

25 that the production zone is kept clean and ^ free j>£ : ., contamination ... 
by external agents, thus ensuring compliance with the safety 
regulations and hygiene specifications of the pharmaceutical 
industry. 

Each punch normally comprises a cylindrical shank equipped 
30 at one end with a working head having a rounded, cap shaped 
surface. The above mentioned cam means act on the rounded surface 
of the working head in such a manner as to drive each pair of 
punches up and down into a die located in the rotating disc. 
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In view of the high speeds reached by the punches during the 
compression of the product , each cylindrical shank must be 
protected not only against wear due to its rapid working movements 
but also against external agents that might prevent the shank from 
5 sliding smoothly against the sides of the die. To achieve this, 
each shank is usually partly covered by sealed protection means 
and supplied with a lubricating fluid. The protection means must 
therefore be designed to prevent contact between the lubricant and 
the product, as well as contact between the cylindrical shank and 

10 external agents, and must also provide the punches with an 
effective seal during the frequent cleaning and disinfecting 
cycles performed inside the production chamber. 

In a first known solution described, for example, in United 
States patent OS 5,462,427, the sealed protection consists of a 

15 single plastic cover over the entire external surface of each 
rotating disc. For each punch, the cover has a concertinaed 
portion with an annular sector for each punch shank on each disc. 

This type of protective cover is very effective but, because 
it is a single part and therefore has a complex shape, takes a 

20 considerable amount of time to be fitted over the discs and 
punches. This also greatly increases the cost of this type of 
solution. 

To overcome these drawbacks, German patent DE 29516577 
discloses a sol ution^wnerelby each single punch, both upper and 

25 lower, that moves with vertical, reciprocating motion, is enclosed 
in a plastic concertinaed sleeve connected, at the far end 
relative to the working head, to an annular seat made in the disc, 
and at the near end to a groove made close to the punch head, 
This, type of sealed -protection works well on -re.cipxoi^ting». 

30 punches that move only straight up and down but cannot be used on 
punches which, in addition . to the reciprocating vertical motion, 
also revolve about their respective longitudinal axes as the 
turret rotates, the revolving motion being an effective technical 
solution now frequently adopted to enable the drive means to apply 

35 pressure uniformly on the rounded cap-shaped surfaces of the punch 
heads in order to reduce wear on the punch heads themselves. 
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In the solution taught by the above mentioned German patent 
DB 29516577, the impossibility of using punches that revolve about 
their longitudinal axes is due to the fact that the far end 
connection of the concertinaed sleeve to the mounting disc is 
rigid and, if the punch itself were also made to revolve, would 
cause the concertinaed sleeve to twist and break. 

Disclosure of the Invention 

The aim of the present invention is to overcome the above 
mentioned drawbacks by providing a tablet press with a reliable 
and practical arrangement for sealing the punches in such a way as 
to prevent contamination from the inside out and from the outside 
in and designed especially for rotatably mounted punches which 
revolve about their longitudinal axes. 

Accordingly, the present invention provides a tablet press 
machine comprising a hopper for feeding a powder or granular 
product to a first disc that rotates about a vertical axis and is 
equipped with evenly distributed holes or dies; a second disc and 
a third disc that are positioned, respectively, above and below 
the first disc, and that rotate about said vertical axis and 
support respective pluralities of upper and lower reciprocating 
punches; means for driving the punches in pairs in synchronised, 
reciprocating fashion towards and away from each other when each 
pair is aligned with one of the the dies on the first disc; each 
of the punches comprising a cylindrical supporting shank slidably 
engaged with a matching seat formed in the disc and being equipped 
at one end with a working head upon which the drive means act; and 
sealed protection means fitted to each cylindrical shank of each 
• punch,- the protection ^means-> consisting. -of- ^ojicer^naed; jsQ.e§y&9£r;?: : . L > Vl ^nto-.^b'KowE 
the machine being characterised in that each concertinaed sleeve 
has an annular portion constituting its far end relative to the 
working head, forming an annular seal and providing also a 
removable element used to attach support means that protrude from 
the respective disc; the near end of each concertinaed sleeve 
relative to the working head presenting an enlarged annular 
portion that engages with a matching annular groove in the 
cylindrical shank to provide a tight seal. 



WO 02/064356 



4 



PCT/IB02/00375 



The technical characteristics of the invention, with 
reference to the above aims, are clearly described in the claims 
below and its advantages are apparent from the detailed 
description which follows, with reference to the accompanying 
5 drawings which illustrate a preferred embodiment of the invention 
provided merely by way of example without restricting the scope of 
the inventive concept, and in which: 

Figure 1 illustrates a tablet press machine made according 
to the present invention, in a schematic perspective view with 
10 some parts shown in cross section and others cut away for clarity; 

Figure 2 is a front detail view, with some parts in cross 
section to better illustrate others, of a part of the machine 
illustrated in Figure 1; 

Figure 3 is an enlarged front view of a detail from Figure 

15 2. 

With reference to the accompanying drawings, in particular 
Figure 1, the tablet press machine according to the present 
invention, labelled 100 in its entirety, is used to manufacture 
tablets, (not illustrated), especially tablets for pharmaceutical 
20 purposes, by compressing a powder or granular product according to 
f a customary method. 

As shown in Figure 1, the tablet press 100 comprises a 
central hopper 1 for dosing a powder or granular product 2 into a 
plurality of holes or dies 3 located round the circumference- of a 
25 first disc 3a that rotates about a vertical axis X. 

An upper second disc 4 that also rotates about the axis X 
and that mounts a first plurality of upper punches 5 equally 
distributed round its circumference, is positioned above the first 
. . * . ^ that . -also, .rpt^fie^^bpjut^.the,, 

30 axis X and that mounts a second plurality of lower punches 7 
facing the plurality of upper punches 5, is positioned below the 
first disc 3a. 

The upper and lower punches 5 and 7 are designed to move 
alternately up and down in both directions (see arrows F in Figure 
35 2), synchronised with each other and with the dies 3, driven by 
cam means (which are not illustrated since they are of customary 
type and do not strictly form part of the invention) . In 
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particular each pair of facing punches 5 and 7 performs a working 
stroke between a position in which the punches 5 and 7 are close 
to each other (see Figure 2) at one of the dies 3, in such a way 
that they compress the dosed product 2 present in the die 3 to 
5 form tablets, and a position in which, after compressing the 
product 2/ they are apart and away from the die 3 to enable the 
tablets to be ejected and stored in appropriate containers (not 
illustrated) , 

As shown in Figure 2, each of the punches 5, 7, comprises a 
10 cylindrical shank 8 that is slidably mounted in a matching seat 9 
in the respective disc 4 or 6. 

One end of each cylindrical shank 8 is equipped with a 
working head 10 having a rounded, cap shaped surface S (Figure 2) . 
While the discs 3a, 4 and 6 rotate about the axis X, each 
15 punch 5 and 7, in addition to performing the above mentioned 
vertical working stroke, can revolve about its axis Y (arrow Fl in 
Figure 2) either freely or driven by customary drive means which 
are not illustrated: the revolving motion is an effective 
technical solution now frequently adopted to enable the cam drive 
20 means to apply pressure uniformly on the rounded cap-shaped 
surfaces S of the heads 10 of the punches 5, 7 in order to reduce 
wear on the heads 10 of the punches 5, 7 themselves. 

As shown in more detail in Figures 2 and 3, sealed 
protection means 11 are fitted to each cylindrical shank 8, 
25 The sealed means 11 are necessary to protect the shank 8 of 

each punch 5, 7 from external agents that might negatively affect 
operation because the cylindrical shank 8 must be continuously 
lubricated with a suitable lubricating fluid circulating in 

.specially, made-. channel s^25 .in..- .the discs,. 4,. .6 (indicated Jjy ^da^lhejd! 

30 lines in Figure 2) without, under any circumstances, allowing the 
lubricating fluid to escape and come into contact with the powder 
product used to make the tablets. 

Looking in more detail, the sealed protection means 11 
comprise, for each upper and lower punch 5 e 7, a concertina- 
35 shaped sleeve 12 that covers the cylindrical shank 8. 

The concertinaed sleeve 12 presents an annular portion 13 
that constitutes its far end relative to the working head 10 and 
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that forma an annular seal which alao constitutes a removable 
element used to attach support means 14 that protrude from the 
respective disc 4, 6. 

In addition to this, the concertinaed sleeve 12 presents a 
5 near end 15 relative to the working head 10 that has an enlarged, 
annular portion 16 which engages with a matching annular groove 17 
in the cylindrical shank 8 to provide a tight seal. 

As better illustrated in Figure 3, the annular, far end 
portion 13 (shown in detail) comprises, as a single component, a 
10 first section 18 forming a groove used to fit the support means 

14, and a second section 19 with an annular flare designed to seal 
the cylindrical shank 8 from the inside out and from the outside 
in. 

As shown in Figures 2 and 3, the means 14 for supporting the 
15 concertinaed sleeve 12 comprise, for each punch 5 and 7, a metal 
ring 20 connected to the respective disc 4 or 6 at each seat 9 
that houses the cylindrical shank 8 of the punch 5, 7 itself. 

This metal ring 20 ia equipped with an annular attachment 
element 21 protruding from the disc 4, 6 and forming an undercut 
20 extending in a direction opposite to the corresponding cylindrical 
shank 8 . The element 21 can be engaged, in removable manner, with 
the groove 17 in the annular far end portion 13. 

Thus, during use, the concertinaed sleeve 12 has a 
guaranteed ' oiltight seal at all times, preventing the lubifi eating 
25 fluid from escaping even and especially in the above mentioned 
case where the punches 5, 7 also revolve about their axes Y while 
the discs 3a, 4 and 6 rotate. 

Again with reference to Figure 2, it can be noticed that 

— . each., of .the,- concert in aed*-s Leave s~JL2~.f it ted to..the japper^puncheSn,^^^^^^.,, . 

30 also presents, at the enlarged annular portion 16 of its near end 

15, a section 22 that forms an annular chamber 23 for collecting 
the lubricating fluid. 

During use, the annular chamber 23 on each of the 
concertinaed sleeves 12 on the upper punches 5 uniformly collects 
35 the excess lubricant thereby preventing it from collecting (under 
the effect of gravity) in zones close to the enlarged portion 16 
and from applying an excessive load on the enlarged portion 16 
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which would reduce the effectiveness of the oiltight seal between 
the enlarged portion 16 itself and the groove 17 in the 
cylindrical shank 8. 

It is also stressed that the aforementioned channels 25, 
5 besides allowing the circulation of the lubricating fluid, 
constitute, during the vertical reciprocating motion of the 
punches 5,7 and therefore during the extension/ compression (Figure 
2) of the concert inaed sleeves 12, an effective venting system for 
discharging air from inside the sleeves 12. Advantageously, the 

10 channels 25 are made to communicate with each other (in a manner 
that is not illustrated in Figure 2) in such a way as to form a 
single closed circuit in which the air can circulate freely. 

The tablet press machine 100, made as described above, 
achieves the aforementioned aims thanks to the optimum sealing 

15 arrangement of the concertinaed sleeves protecting the punches, 
whether these can move only vertically in both direction or 
whether they can also revolve about their own axes. 

Moreover, the special design of the near and far end 
portions of the concertinaed sleeves allows the sleeves to be 

20 easily fitted and removed from the cylindrical shanks, thus 
greatly facilitating maintenance of the punches. 

In addition to this, the concertinaed sleeves as described 
above provide a sure and permanent seal not only protecting the 
upper arid lower punches (thanks to "'the "special design of the seal 

25 at the far end portion) from external agents (powder or granular 
product used to make the tablets or disinfecting liquids used to 
wash the machine) but also preventing the lubricating fluid from 
escaping and keeping the entire tablet press machine at an optimum 
.-"rwrs*— - \; -~ -level - of ^sterility*- - - •r~i^~»*.*.<.<i*.« MM r . ... . » .•.-. w ,.. Vs ,.. T w -w— 

30 The invention described can be subject to modifications and 

variations without thereby departing from the scope of the 
inventive concept. 
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Claims 



1. A tablet press machine (100) comprising a hopper (1) for 
feeding a powder or granular product (2) to a first disc (3a) that 
rotates about a vertical axis (X) and is equipped with evenly 
distributed holes or dies (3); a second disc and a third disc (4, 

5 6) that are positioned, respectively, above and below the first 
disc (3a), and that rotate about said vertical axis (X) and 
support respective pluralities of upper and lower reciprocating 
punches (5, 7); means for driving the punches (5, 7) in pairs in 
synchronised, reciprocating fashion towards and away from each 

10 other in a vertical direction when each pair of punches (5, 7) is 
aligned with one of the dies (3) on the first disc (3a); each of 
the punches (5, 7) comprising a cylindrical supporting shank (8) 
slidably engaged with a matching seat (9) formed in the respective 
disc (4; 6) and being equipped at one end with a working head (10) 

15 upon which the drive means act; and sealed protection means (11) 
fitted to each cylindrical shank (8) of each punch (5, 7), these 
protection means (11) consisting of concertinaed sleeves (12); the 
machine being characterised in that each concertinaed sleeve (12) 
has an annular portion (13) constituting its far end relative to 

20 the working head (10), forming an annular seal and providing also 
a removable element used to attach support means (1*4) that 
protrude from the respective disc (4, 6); the near end (15) of 
each concertinaed sleeve (12) relative to the working head (10) 
presenting an enlarged annular portion (16) that engages with a 

25 matching annular groove (17) in the cylindrical shank (8) to 
. . ..provide... a -tight- -seal.,,.,. . ........ t . . v ... .. . 

2. The machine according to claim 1, characterised in that the 
annular, far end portion (13) comprises, as a single component, a 

30 first section (18) forming a groove used to fit the support means 
(14), and a second section (19) forming an annular flare designed 
to seal the cylindrical shank (8) from the inside out and from the 
outside in. 
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3. The machine according to claim 1 or 2, characterised in that 
the support means (14) comprise, for each punch (5, 7), a metal 
ring (20) connected to the respective disc (4, 6) at each seat (9) 
in the punch (5, 7) and being equipped with an annular attachment 
5 element (21) protruding from the disc (4, 6) and forming an 
undercut extending in a direction opposite to the corresponding 
cylindrical shank (8) and designed to be engaged with the groove 
(17) in the annular far end portion (13). 

10 4 . The machine according to any of the foregoing claims from 1 
to 3 r characterised in that each of the concertinaed sleeves (12) 
fitted to the upper punches (5) also presents, at the enlarged 
annular portion (16) of its near end (15), a section (22) that 
forms an annular chamber (23) for collecting the fluid used to 

15 lubricate the cylindrical shank (8). 

5. A concertina shaped sleeve (12), especially designed to 
provide a sealed covering for reciprocating punches (5, 7) in a 
tablet press machine (100) as described in the foregoing claims 
20 from 1 to 4 . 



INTERNATIOl 



EARCH REPORT 




bill . >nel AppScsUon No 

PCT/IB 02/00375 



A. CtASSIRCATlOW Of 5 SUBJECT UATTER t , , 

IPC 7 B30B15/00 B30B11/08 


• * 




AcoonUno to Intemoltona) Patent Ctassfflcstton (IPC) or to both naUona} classfflcatf 


on and IPC 




a FIELDS SEARCHED 


MWmurn docomenlatton searched (daastfeailon system Mowed by dasafficalton 

IPC 7 B30B B23Q 


symbols) 




Documentation searched other than minimum documentation to the ©dent that such documents ere tnduded In the fletda searched 


Bectrorilc dam base consulted during the International search (name oJ data base 

EPO-Internal , WPI Data, PAJ 


and, where practical, search terms used] 


i 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


CTtatron of document, wfth tncflcatkm, where appropriate, of the relevant passages 


Relevant to dalm No 


A 


DE 295 16 577 U (FETTE WILHELM GMBH) 

14 December 1995 (1995-12-14) 

cited 1n the application 

page 11, line 3 -page 12, line 10; figure 

1 


1-3,5 


A 


DE 199 63 263 A (K0RSCH PRESSEN AS) 
28 September 2000 (2000-09-28) 
column 3, line 6 - line 9; figures 


1-3,5 


A 


DE 24 62 102 A (KILIAN & CO GMBH) 
2 January 1976 (1976-01-02) 
figures 




1.4 


A 


US 3 533 360 A (KIBBE WALTER R) 
13 October 1970 (1970-10-13) 
abstract; ffjOTiT~- 




1.4 




-/- 




j X| Further documents are Rated In the continuation ol box C. 


|)( ^ Patent fanfly members ere Rated In annex 


•Spedal categories of dted document : ^ taW document puMshedaner the International filing dale 

• . v ■ . v ' or LWorWr date-afldificf In contact wfch'ths appOcallon hut 
'A* docM^tefo^V* general state of the art which Is not cfted to understand the prtnctple or theory imdarVlng the 

consider ed to be oT particular relevance InvenUon 
*6* earlier document but published on or after the International *y» document of particular relevance; the claimed Invention 

HtoQ data cannot be considered novel or cannot be considered to 
*L* document which may throw doubts on priority dalm(s) or Involve an Inventive atop when the document Is taken alone 
" le cfted to establish the puWtarifandate of another -y document of particular relevance; the claimed Invention 

cstaflon or other special reason (as spectned) cannot be consloered to Involve an Inventive stepwhenme 
•O* document referring to an oral disclosure, use, exhibtkm or document b combined with one or more other such docu- 

other means merits, audi combination being obvious to a person skilled 
"P* documant published prior to the IrrtematkmaJ tiling date but tntheart 

later than the priority date claimed *&* document member of the same patent family 


Date of lha actual completion of the internal] on a5 search 


Date ol maffing of the International search report 


26 April 2002 


07/05/2002 




Name and mailing address of the ISA 

European Patenl Office, P. a 5816 Patent laan 2 
NL-2280HVRIJswtIk 
Tel (+31-70) 340-2040, Tx. 31 651 epo rd, 
Fax (+31-70) 340-3016 


Authorized officer 

Bellbel, C 



Farm PCTASA/210 (mxraj eheai) (Ju* 1032) 



I J 



Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



IS) 

ROPEAN PATENT OFFI 



63273598 
10-11-88 

30-04-87 
62106867 



APPLICANT : HATA TEKKOSHO:KK; 
INVENTOR : KOKURYO HIROSHI; 
: B30B 11/08 



INT.CL 
TITLE 



DEVICE FOR DUST-PROOFING 
LOWER STAMP OF ROTARY TYPE 
POWDER COMPRESSION FORMING 
MACHINE 



21 B 




ABSTRACT : PURPOSE: To perform the assembly and disassembly of a lower stamp dust- proofing 
device without using any bolt by providing a seal pressing plate of the inside of a lower 
stamp through hole in the radial direction of a rotary panel along the upper face of a lower 
stamp fitting part with its insertion and removal capably. 

CONSTITUTION: After holding plural dust-proofing seals 20 by fitting into the lower stamp 
through hole 22 of a seal pressing plate 19 this plate 19 is inserted toward the center side 
of the rotary panel 1 1 along the upper face of a lower stamp fitting part 14 from the outside 
of the rotary panel 1 1 . The insertion of this seal fitting plate 1 9 is stopped with the fitting 
part 23 of the both ends thereof being respectively fitted to a stopper 18. The dust-proofing 
seal 20 and a lower stamp sliding hole 16 are roughly located. Finally, the lower stamp 17 
is inserted upwards against the lower stamp sliding hole 16 of the rotary panel 1 1 to insert 
the upper part thereof into the dust-proofing seal 20. With this insertion the dust-proofing 
seal 20 is subjected to automatic aligning correctly by being moved so as to become 
co-axial with the lower stamp 17 according to the seal pressing plate 19 which is not fixed. 
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